A primate model (Macaca mulatta) to study the pharmacokinetics of heparin and its fractions.
We have extensively studied the hemostatic parameters and the responses to the anticoagulant action of heparin and its fractions in the primate model (M. mulatta) and found these to be identical to those obtained in humans. The functional properties of antithrombin III, alpha 2-antiplasmin, and platelet factor 4 were also identical to humans in amidolytic and coagulant assays. Human antibodies against FPA, B beta 15-42 peptide, platelet factor 4, and thromboxane B2 reacted with the primate antigen, and assays were developed to measure these parameters in primates. Infusion of activated prothrombin complex concentrates (more than 100 U/kg/day) on a continual basis up to 3 days resulted in a hypercoagulable state manifested by an elevation of FPA, thromboxane B2, and changes in the thrombelastographic patterns. Similarly, infusion of homologous primate serum also resulted in a hypercoagulable state, as was evident by a sharp increase in the FPA levels. The antithrombotic effects of intravenous and subcutaneous administration of heparin, its low molecular fraction, and their constituents were studied after intravenous and subcutaneous injections. The low molecular weight fractions showed the most effective antithrombotic effects, whereas somewhat milder protection was observed with the starting material and highly anionic fraction. The prolongation of global tests, such as the APTT, TT, and changes in the thromboelastogram did not correlate with the reduction in the blood markers of hypercoagulable state. A modified simplate bleeding time method was used to study the effect of heparin and its fractions on the bleeding profile of heparin fractions. The components of fibrinolytic systems were also measurable in both the clot-based and amidolytic methods to predict the profibrinolytic actions of heparin fractions in its mode. These studies suggest that plasma markers, such as the platelet release proteins, products of thrombin activation, and prostaglandin metabolites, may provide better indices in the monitoring of the antithrombotic actions of newer heparins and antithrombotic drugs. Studies suggest that the pathophysiologic responses after a thrombogenic trigger in the primate model are close to humans, and drug modulation of these may provide relevant clinical information. This model provides the most similar preclinical model to study the actions of heparin fractions.